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WE A2 TIEEYRE -MEE DN ARHEY N EDOIER, LLF 5% 22T (Cuscuta australis) KIR %A 1) 5 B 3% 7
(Alternanthera philoxeroides ) FEVE MWFFE XS G2, W LUA AT T RS TSR 24 T A AR Y B 238 7 R A K A9 2w, (W] B SR FH A 7% )
B E TR Ji 22 T3 X N REVE Z R EPEI 2, UM r e 4 TR B RGN SR T RGeS, 45 REWR 7
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Effect of the parasitic Cuscuta australis on the community diversity and the

growth of Alternanthera philoxeroides

WANG Rukui', GUAN Ming', LI Yonghui'*, YANG Beifen', LI Junmin" *
1 Institute of Ecology, Taizhou University, Linhai 317000, China
2 School of Life Science, Shanxi Normal University, Linfen 041004, China

Abstract ; Exotic plant invades threaten natural ecosystems and human economic interests. Biological control should be the
preferred control strategy to eradicate invasive plants and restore the natural ecosystems. Cuscuta spp. are holoparasitic
plants, which absorb nutrients and water from the host and inhibit host plant growth. Cuscuta spp. have been found to help
restore native communities by inhibiting the growth of invasive plants, reducing the cover of invasive plants and increasing
community diversity and have been demonstrated to be potential biological control agents for invasive plants. Alternanthera
philoxeroides , native to South America, is a noxious invasive plant throughout the world and is widely distributed in China.
Mechanical, chemical and biological methods have been used to control the weed but to limited success. In the field, we

find that A. philoxeroides is naturally parasitized by C. australis. We compared the growth of A. philoxeroides and native
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community diversity in field plots where C. australis was present compared to control plots where C. australis was absent.
Parasitism by C. australis caused A. philoxeroides to allocate resources to belowground structures, significantly decreasing
the stem:mass ratio and significantly increasing root; mass and root; shoot ratios. Parasitism by C. australis also tended to
reduce leaf biomass, stem biomass, root biomass and total biomass, height and percent cover of A. philoxeroides, although
these effects were not statistically significant. C. australis also increased diversity. In the plots without C. austraslis, we
found 14 plant species belonging to 14 genera in 10 families. In the community dominated by A. philoxeroides parasitized by
C. australis, we observed 29 plant species belonging to 27 genera in 16 families, 68% of which can be parasitized by C.
australis. Parasitism by C. ausiralis significantly increased species richness and tended to increase the Simpson diversity
index, Shannon-Wiener diversity index, Mclntosh diversity index and uniformity of the community. Parasitism of C.
australis significantly decreased the abundance of A. philoxeroides in the community and decreased the cover and height of
A. philoxeroides although these effects were not statistically significant. Parasitism of C. australis significantly decreased the
relative cover, relative height, relative abundance and thus the important value of A. philoxeroides in the community. The
results indicated that parasitism of C. australis could inhibit the growth of A. philoxeroides and increase community

diversity, facilitating the restoration of native communities.

Key Words: Cuscuia australis; Alternanthera philoxeroides ; invasive plant; biological control; community

RIRGTT— AL A7 P9 0 TR 50 5 ke B 25 | A A= W) I AR AL R R I, 843 S A 1
INNAZ G FIRE KSR A TE AT XE T4, 18 AR MRl AR A7 5 DRI R I 8 5 K 4 XA R G4
TR R At tie ok TR BRI o IEARR , VT A5 AR VA A AR AL T AR A A5 2 5
(R A RIS T — B B

BRI (Alternanthera philoxeroides Griseb. ) 1 B} ( Amaranthaceae ) ETER ( Alternanthera ) 1) LR
AEEAKEY), BT R, T 20 HE2 30 At R A H BEAE Dy SRS I AR EIERR X B S iR
AP, BRI EAEAR Ak Aer R R X )2 Y B R E TR R AR 2R R BT HAE KR
B AR ] o AR A ) 2R RS R G S A B SR AR R 2 2002 A R E R ERRL
JR A 9 B e FHIRRIIINR AR Z — 5530 T H A & G F ™ G, 51 1 BUM I 1w
HAL, X B TR TR B IR IS WS A (E B v AT 22 SR R T HLBRIT Bk A2 B B A T B R R Y A
PIBilR AR IR

%22 7@ ( Cuscuta) HHELERL( Convolvulaceae ) B4 27 A AN Y, %22 T B YA S SRR T WA
MNFF R PR S SR A7, AT A= E R 2 A KA, B2 S8 2 Rk,
22 F @AY AT LA AE RV T B ARAE D) IR A RAE Y 0 R AR A MR ) 04 AR INITTARR A R T 4K b R
VR S —Fh BAT T S BIa AR A BB IR R AR AN AR AWV £ 0 X1 S K
A B B R AT G F R R R R I %24 ( Cuscuta australis R. Br. ) RIRAF A5 R 17 H
H A AR 2SO0 INBE A R B2 5 1 R AR K BB A A T A HURE I 0 O S X R

ABIFTE R TR T8 JR A 1 7 X LA B O 9 22 12 A X AR 8 53 1 R i R K R VR 22 FE
B FENE , HAF ST 45 R AT SR R J7 S 22 T A5 v T PG B 5 R (A A
1 #R57EE
1.1 HEiiEs

TR A7 T VL AR IV TIT (9 — VLI (N 28°40'—29°04" | E 120°49'—121°41") , J& rf il #Ai XU A%
AR H BREF AL 1800—2037 h, 4ERF/K il 1185—2029 mm, %A M h 5 53 1 FOY BRI , B 4 22 1
A E R T FERIY 3a, T 2010 4 6 H TAITE = VLIB 2744 1 6 241 1 B S T RS h i or 3
ANREDT RIS TETC R 7 % 22 1 A2 12 0 T R R 3 M VE X IR, &R AL W3R 1,
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F1 HEHER
Table 1 General situation of sample plots

by BT R B TR WL PR
Plot Area/m? - Community type 4. philoersides/% . awstralio

1 9 BT R O BR-HRRER 85 70

2 9 BRETE- SRERN-CHIE 98 70

3 9 BRI ARERER 95 75

4 9 BRI T RO - DR B 85 0

5 9 B AR T R 80 0

6 9 ERETR-CH- LIRS 98 0

1.2 FEIEE L L RerEH A

HENT 3 mx3 m (RE T KRR P T A IEA TR AR R A I SRR T R RN BT B A O
S RN T AR AR T R T L AR Y AR A B e L R ) w AR A K M
o 22 TR P S e S P T R L TR R R AR LR 2 IR LU A ST R R E R IR X £

FEPERIRISCHRAR " R 45 B = MR B H /InA (A BT TEIFR) 5 Shannon-Wiener $5 4K Z PInP; i
pi=M ,E?ﬁ L YIRR AR 2B N, SR YIRS RBCE NV SRR B T IR B AR B Simpson 1

S

s N - 2 ni
$tD=1- 3 P* ;Mclntosh 5%k DMC =W B = DL D N EREMEASRE, D, R S NI N
i=1 - max

SRR RS B R 2R A B (% ) = (A% 36 B+ AH % 22 B + A B ) /3, P A R 36 B (% ) =
Wi ) 55 5/ RE b b BT A R ) 55 B BRI 100% |, AT 22 18 (% ) = Wi %) 22 15 /R i rb BT A W il 1) 22 15 6 T x
100% , AHX BB (% )= Wy R iY =5 B/ R Hb b T A B b i 55 B RTx 100 %

F2 WARLTFNFEHWMETMN

Table 2 Evaluation of the effect of Cuscuta australis on hosts

24 Grade P Evaluation FFAEHEIAR Characteristic
0 Al NZF T L TR (ORGSR AL )
I BRI BRI R TR 5 5 <20% (03 AR AR SZ 20 Wi, K3HIEH
ik FRZMHE TR PR B IR 20% —60% , 77 FAE K Z 20 B, K g2,
| Hh R ) S
(BRI
m R HREM TR FRYET A B w5 >60% , A5 142 4 52 B 3 S AR 4530 A4 K 404 - Ay

FERG , T REBUL
v &N Al W TT 3 22T F 100% fRYLAFAE S IRFE T s G FE T 5K TR B AR AR A SE

1.3 Ayl LAY RS IS EITHE

FERRFAHE TS P BEHLZE B 525 1 AR 5 bk, %@i%é PHAERRAZAR 2K 50T BT 80 C LA
M EE 4 RO RRE RIS A B i, AR A R S EC R = MR A Y/ b R
Yrig s iR A Y B b = AR /R R S 2R AR Wi b = 2R /AR AR L = P AR B
1.4 ik

SIS K - Y e bR 22 F0R 0 SPSS 16. 0 G834k 44 e 22 52 0047 B R R 224047
2 HER55H
2.1 ML A AR R R A K R A ) R T S e

MR LT N S R TR A K AR R B R W 3, R 3 T AR B R4 T nT L
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BRI S P TR AR Y ZRE Y R RS Y (B S X B T A V25 e B T S 2
A LU RS A Y L, AR AR i LU IR L

K3 BAARLTHFENERETEEKNXM

Table 3 Effects of parasitic Cuscuta australis on the growth and biomass partitioning of Alternanthera philoxeroides

Kb FR Treatment 24 Parasitized XTH& Control F P

A=W Root biomass/g 1.2150+0. 3304 1.6555£1.7067 0.293 0.617
ZEHEWY) i Stem biomass/g 4.4822+2.9578 7.9107+3.7202 3.005 0.158
A=Y Leaf biomass/g 0. 4404 0. 6099 0.9883+0. 5815 4.393 0.104
JSEW)E Total biomass/g 6.1376+3.0377 10.5544+5.5184 2.881 0.165
A 58 . Leaf mass ratio 0.0857+0. 0098 0. 1133+0. 0369 0.522 0.510
£ L Stem mass ratio 0.493420.0336 0.6859+0. 0121 28.991 0. 006
AW HE Root mass ratio 0.4208+0. 0430 0.2008=0. 0302 17.489 0.014
H5E L Root shoot ratio 0.7473+0.1388 0.2549+0. 0466 11.302 0.028

2.2 FUTR LA AN B R T R AR 1) S

WARGETT  FETC R Ir S 22§ A A Y 5 B8 TR REIE D R 7 22 7 M2 B 7 w4, 3 10 B 14 8
14 FHEY)  MITERS Iy % 22127 A 1 B P TRV b SR S 22 1 R s 1w dh 2 16 B 27 J& 28 Fif
Y, 977 5 22T RE LU AR AR 2 A AR R AR AR 19 B, (SRR PR 67. 86%

M 5B 22 T XS FE TR 52 I A 3R 4 TR, 7RI SEAE ), R A2 W 7 B 22 52 W (9 02 25 52 ( Rorippa
indica) %) ( Digitaria sanguinalis) {3 8844 ( Veronica persica) . A NFE 3 ( Clinopodium gracile ) FI 3R
(Poa annua)5 i, HEEHUAE Y AP 17. 86% ; R T R 22 F 02 S5 4 R L (M)A 5 5238 - S AL A H
( Polygonum perfoliatum ) WiFf ; 2K W52 P J7 46 22 B2 W S48 IV AU AEAE

®4 BRAELTIRSAYMOEDHHE

Table 4 The number of species affected by Cuscuta australis at different grades

FE Z TR LL TR B SEDL The grades of species affected by Cuscuta australis

Plots 0 1 I I v SR Total
1 5 3 5 1 0 14
2 2 7 3 1 0 13
3 4 4 3 1 0 12

0—1IV & 2EgRpE LR 2

2.3 RN R T AN B R TR AR R R R

M 22T AN B R AR RER R W3R 5, MOr R A AR AN T R
PERE I, AT BEYS Simpson 4841 . Shannon-Wiener 8% McIntosh $850 1 5] BEFGHE i, (HJ& 5 5% B8 2 [0 AN
AR EEZE

RS HARLTHFENERETEREFERSHENZM

Table 5 Effects of parasitic Cuscuta australis on the traits and diversity of Alternanthera philoxeroides community

4b 3 24k i R R
Treatment Parasitized Control

EJE Cover/% 87.6667+9.2916 92.6667+6. 8069 0.565 0.494
& J¥ Height/cm 31.6667+7.5719 41.6667+2. 8868 3.089 0.154
£ Abundance 26.3333£17.3877 62.0000+4. 3589 11.877 0.026
yFPE B Species richness 5.9166+0. 2640 2.5805+0. 4005 48.4 0.002
Simpson ZFEPEFE %L Simpson diversity index 0.1102+0. 0343 0.0367+0. 0221 3.24 0.146
;E:Kzzgzzz ffiﬂy e 0.47960. 1357 0. 1581=0. 0867 3.987 0.117
Meclntosh 5% MclIntosh diversity index 0.0588+0.0191 0.0191+0.0116 3.163 0.15
Y51 BE Uniformity 0.12850. 0344 0.06400. 0323 1.868 0.244
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FE 75 S 221 A LE A B T RO 22 R T e, 8 T T A SR S T R RS R AT AR B R
BT RS AR R FMIE 5 (R 5) o (BRI T 22 195 A (B 0 T R e L A X = 2 AR X
15 B IR NS 22 2 24 5 28 P o, DT S 00 v rh o2 R 1 R B B R B R R (3R 6) .

K6 HAZRLTHENERETEERENTM

Table 6 Effects of parasitic Cuscuta australis on the important value of Alternanthera philoxeroides

b E e Xif F p

Treatment Parasitized Control

FHXT 5 Relative coverage/ % 42. 8382+4.3110 75.3744+7.5619 13.972 0.020

AHXT R Relative height/% 5.5377+0.7018 16.2250+2. 9992 12.038 0.026

AHXTZ ¥ Relative abundance/% 20.9164+2.0521 43.5185+6.4815 11.052 0.029

HEHAE Importance value/% 23.0975+1.8884 45.0393+5. 6367 13.624 0.021
3 itie

PR ANRIRFEEA PR AE KRR T) , — BIE ULV, & B M e v A& RIMEA YR TE AR
R AR (RIS TR 28 AR S AE B SR AR AT AR 5 i e AR 41 e B2 IR s 4 i T4
POGMBEE IR, SRE TR EEARRE (R KHSEE) 251 a3 Wil S BRE
TR SR A3 ) e A RN e R A B Vs, S A A b A B 1 2R G (R A b A e
Ko W N RS R L R 2R ESET IR RN, M TEREFREMNA, S+
TEYIRER 1 44.9% BT 24K, & TAHYIRETR S5 A0 Bk B T 00 A ZHEPE T %, At B R E 1
O T A VR 0 35 B TE 80% —98% B N T SRR  ZE I AE b i s B B R R e e S VR B
% fEEWNE,

AT BN T 7 22 A5 AR AT B R E T MR AR K R TR AR AR R R A
B EY R T AR 73% 58% 45% F1 57% , {0 5 R 1% 25 26 V& TP AR B AR LU AT S0 8 e 2%
B X ATRERE T KRB T B R 1R K R B RIS AR 30, A AR B BB SR B A W e e 3
K225, B T R 8k 22 75 A6 T i 5 59t s L7 o FR A AR 0 e T % DRI Wl A 3t S22+
A A AT A R ) R R AR e R R LA IR R R A AT A T . R DGR SE B Y B B
SNV AT ¥ R A B 22 T SR A T DL B MR AR A s IR AR A A e 2 T
AR ZE AR KT TR, %220 550 H sl kb IR BE AT, 01 K350 T4 , i L SV 3 H
HEABUT, Shen % K I BT 22735 A N RAEW A B 45, i g0 A R T e, mh i L R K i A
o Ay s R, Yo 5505 B AN E AT & IR 5t 22 F A A IRV P H A R e S 4
A i B

B IR ARAE N R B 22 T RE A AR IR B H A8, (AR M BE V5 P H 48 10 55 B 75% —95% FEAKE
18% —25% , B M A2 il 3 T 2 i 18 3, I 52 35 E 0 T 0 2 6 1k B Sl 38500, TS 23 BOEAE b N e Al
W), Yu S5 B AME AR & R 4 24 1 2 A AT R Al H o R SR A ) 55 8 B PR AR
WFIE R BA R 7 % 22 775 /5T DL BB NS R o i 22, ml i 3 2 1 5 ) 35 B RN T R, E 5 0
A B PR MR T R S R TR R 28 3 a, B 25 A i (R i 25 4 7
A I A SO0 S5 0 BEAT HE I AR R B 25 57 . D4, X T RE SR r 4 TR R R R R R
Ko ABFFEIRA BoR T 5 % 22 B B s e s B 4%, fF i o o i RS 7 S 22+ W BB B 7%
FHRPIG, B TR R L ARG TR S E B35 TR, NI S 808 P SRR oA
Xof i B REX R R RV XS 22 5 8 i 2 T B, DT 8 R R - R I T I A

A5 57 B 7 4 22 A AR T L S G R B AR M R R AR A A A 1
YK . Lian 551" ) FH BT 48 22 T4 4 H 2, BEREVE i i Dy Fp oS 2526 19 7 RIS 28 14 B W0 Z 061
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1.8 HEMZE 5.6, X GA IR EERAATT . TEARWIFE N, B #2215 5 BRI YA 1Y Simpson 54K
Shannon-Wiener 84X . McIntosh 1§ £ 1355 BEFE £ I, (H 2 5% B Z 0] 1) 25 SR BRIk 21 K7, X AT fig
58 BT R 22 35 LR (I TV B A G B0 ) 2 A I TR A A 7 iR b 22 REPE A S I (H 5 % B 22
] G AT R E V22 5 o BEAE R 7 S 22 A AR I ] B3 00, 5 2 2 B SZ S () IR G2 s ], 4 b A o 2
W1 ok WU Rh PR s W B0 . DRIt XoF P R 8 22 43 i 5 5 1 2 1 K T AR T A 1 P IR
A A KR ER BT

VER—Fh 2T EREY) S22 F IR a7 A AR, 56 MO T AR Y AR I 37 53 KSR TAEI
AT DASE e AR AE ) 0 LR A A T A MU 28 (52 (B A SR R 7% 30 0 27 8 AT e DD - W], V2K
— TR AR IR ), HO B AR M e A A A [ PR AR A B IR ROR TR AR T e AR T, DRI 9 22 1 IR A )
5N RAEY S A HAE ) i AH EAE AR IR AT
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